Human platelet supernatant promotes proliferation but not differentiation of articular chondrocytes.
The objective of the study was to evaluate the growth-promoting activity of human platelet supernatant on primary chondrocytes in comparison with fetal calf serum (FCS) supplemented cell culture medium. Furthermore, the differentiation potential of platelet supernatant was determined in three-dimensional artificial cartilage tissues of bovine articular chondrocytes. Proliferation of articular and nasal septal chondrocytes was assayed by incorporation of BrdU upon stimulation with ten different batches of human platelet supernatant. On bovine articular chondrocytes, all these batches were at least as growth-promoting as FCS. On nasal septal chondrocytes, nine out of ten batches revealed increased or equivalent mitogenic stimulation compared with medium supplemented with FCS. Three-dimensional culture and subsequent histological analysis of matrix formation were used to determine the differentiation properties of platelet supernatant on articular chondrocytes. Human platelet supernatant failed to induce the deposition of typical cartilage matrix components, whereas differentiation and matrix formation were apparent upon cultivation of articular chondrocytes with FCS. Proliferation assays demonstrated that human platelet supernatant stimulates growth of articular and nasal septal chondrocytes; however, platelet supernatant failed to stimulate articular chondrocytes to redifferentiate in three-dimensional chondrocyte cultures. Therefore platelet lysate may be suitable for chondrocyte expansion, but not for maturation of tissue-engineered cartilage.